Cincinnati, OH-KY -IN

Intended Area Designations for the
2015 Ozone National Ambient Air Quality Standards
Technical Support Document(TSD)

1.0 Summary

This technical support dadntenttoaesignatthd Gnbinnatiheasc r i bes t he
nonattainmentor the2015 @oneNational Ambient Air Quality StandardBlIAAQS). As described in this

document, the Cincinnati area is comprised of postiof Ohio, Kentucky, and IndiandheEP A6 s i nt ende
designations with respect to the remainder of Ohio, Kentucky, and Indiana are contaigatatd SDs.

On October 1, 2015, the EPA promulgated revised primary and secondary ozone NAAQS (80 ER 65292
October 26, 2015). The EPA strengthened both standards to a level of 0.070 parts per millioim (ppm).
accordance with Section 107(d) of the Clean Air Act (CA)enevetthe EPAestablishes a new or revised
NAAQS, the EPAmustpromulgate designationsrfall areas of the country for that NAAQS. The EPA must
complete this process within 2 years of promulgating the NAAQS, unless the Administrator has insufficient
information to make the initial designations decisions in that time frame. In such circuessthecEPA may
take up to 1 additional year to complete the designations.

Under section 107(d), stateererequired to submit area designation recommendations to the EPA fi¥ltbe
0zoneNAAQS no later than 1 year following promulgation of the stagsjae., by October 1, 2016Tribes

were also invited to submit area designation recommenda@orSeptember 30, 201®hio submitted its
designatiorrecommendtions for all areas within the state. For the Cincinnati area, Ohio recordnvad the
Ohio countiesidentified in Table 1 be designatedramattainmentor the2015 0zondNAAQS based on
certifiedair quality data fron20132015and preliminary air quality data from 2QXBhiocb s r ecommendat i
andtheEPAGs i nt ended deetoithg res of iheostate arevgortainedrineasgparate Ohio TSD.
On September 16, 2016dianarecommended that thentire state bdesignated aattainmenbr unclassifiable

for the2015 0zondNAAQS based on air quality data fra20132015 TheEPA explains its intent to designate
other areas within the state of Indiana in separate TSDs for the Chicd@tWI and Louisville, KY-IN areas.

On September 3@016 Kentuckyrecommended that thmrtions of three counties, akentified in Tablel, be
designated as nonattaientandall other areas in the Commonwealthrerecommended toddesignated as
unclassifiable/attainmefior the2015 0zondNAAQS based on air quality data frd20132015 Campbell

County, KY violated the 2015 ozone NAAQS basm 20132015 ozone monitoring data but does not violate
the 2015 ozone NAAQS with 2042D16 ozone monitoring datA.discussion otheEP A6 s i nt ended
designation for another area in Kentucky, the Louisville, Kentde#iana area, is contained irs@parate TSD.
On November 6, 2017 (82 FR 5423), the EPA designated @hio except for counties in the Cincinnati area,
the ClevelanéAkron-Canton, OH Combined Statistical Area (CSA), and the ColurMarson-Zanesville, OH
CSA,; all of Indiana except faccounties in the Cincinnati area, the Chic?gperville, IL-IN-WI CSA, the
Louisville/Jefferson County Elizabethtowd Madison, KY-IN CSA, and the South BerielkhartMishawaka,
IN-MI CSA; and allof Kentucky except for counties in the Cincinnati area aed_buisville/Jefferson

Countyd Elizabethtow® Mishawaka, K¥IN CSA as attainment/unclassifiable for the 2015 ozone NAAQS.
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After considering these recommendations and basélde@hP A 6 s
the EPA intends to desigratheareadisted in Table 1 as mattairment forthe 2015 ozone NAAQSThe EPA
must designate aarea nonattainment if it has an air quality monitor that is violating the standard toasf it
sources of emissions that a@ntributing to a violation athe NAAQS in a nearby areA.detailed ascription

of the intended nonattainment boungdtor the Cincinnatiareais found in the supporting technical analysis for

theareain Section 3

Table 1.Cincinnati, OH-KY -IN Recommended\onattainment Areas andthe EPA6s | nt ended

Nonattainment Areasfor the 2015 Ozone NAAQS

technical

anal ysi s

EPAOsSs I ntended

StatdCommonwealthis Counties [or Areas of Indian
Area Recanmended Nonattainment Country]
Counties Y
Cincinnatj OH-KY-IN (IN)* None Dearborn (partial)

Cincinnati, OHKY -IN (KY)*

Boone (partial)
Campbell (partial)
Kenton (partial)

Boone (partiahy*
Campbell (partiafr
Kenton (partiaty*

Cincinnati, OHKY -IN (OH)*

Butler
Clermont
Hamilton
Warren

Butler
Clermont
Hamilton
Warren

* There are additiondSDs for the rest of the stdtemmonwealtior Ohio, Kentucky andndiana

* TheEPAOG S

i artiakbouthdany sp t he

same as the

2.0 Nonattainment Area Analyses and Intended Boundary Determination

The EPA evaluated and determined the intended boundaries for each nonattainment areatprcasase

Commonwe al

as

De

t hods

basis, considering the specific facts and circumstances of the area. In accordance with the CAA section 107(d),

the EPA intends to designate as nonatt&nt the areas with thmonitors that are violatinthe 2015 ozone

NAAQS and nearby areas with emissions sources (i.e., stationary, mobile, and/or area sources) that contribute to
E P A ONAAQBdherealter eferiedbtoas g ui d

the violatiors. As
the Aozone

described in the
d e s iafienidentifyiogneach manitodiradinating a violation of the ozone NAAQS in
an area, the EPA analyzed those nearby areas with emissions potentially contributing to the violating area. In
guidance issued in February 2016, the EPA provided that using the Core Based Statistical Area (CBSA) or
Combined Statistical Area (CS23s a starting point for the contribution analysis is a reasonable approach to

1 TheEPA issued guidance on February 25, 2016 that identified important factors that the EPA intends to evaluate in
determining appropriate area designations and nonattainment boundaries for the 2015 ozone NAAQS. Available at

https://www.epa.gov/ozoraesignations/epguidanceareadesignations20150zonenaags

2 Lists of CBSAs and CSAs and their geographic components are provided at

www.census.gov/population/www/metroareas/metrodef.hiimé Office of Management and Budget (OMB) adopts

standards for defining statistical areas. The statistical areas are @elibaaed on U.S. Census Bureau data. The lists are
periodically updated by the OMB. The EPA used the most recent July 2015 update (OMB BulletirR04p. Wbich is
based on application of the 2010 OMB standards to the 2010 Censu®@DAmerican Comomity Survey, as well as

2013 Population Estimates Program data.
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ensure that the nearby areas most likelgdntribute to a violating area are evaluated. Thegresific
analyses may support nonattainment boundaries that are smaller or larger than the CBSA or CSA.

On November 6, 2017, the EPA issued attainment/unclassifiable designations for approxibiatefitt&

United States and one unclassifiable area designatibthat time, consistent with statements in the

designations guidance regarding the scope of the area the EPA would analyze in determining nonattainment
boundaries, EPA deferred designationany counties in the larger of a CSA or CBSA where one or more

counties in the CSA or CBSA was violating the standard and any counties with a violating monitor not located

in a CSA or CBSA.In addition, the EPA deferred designation for any other cesimtiljacent to a county with a
violating monitor. The EPA also deferred designation for any county that had incomplete monitoring data, any
county in the larger of the CSA or CBSA where such a county was located, and any county located adjacent to a
countywith incomplete monitoring data.

The EPA is proceeding to complete the remaining designations consistent with the designations guidance (and
EPAGs past practice) regarding the scope of the ar e
boundaries fothe ozone NAAQS as outlined aboveor those deferred areas where one or more counties

violating the ozone NAAQS or with incomplete data are located in a CSA or CBSA, in most cases the technical
analysis for the nonattainment area includes any counttége larger of the relevant CSA or CBS#ar

counties with a violating monitor not located in a CSA or CBSA, EPA explains in the 3.0 Technical Analysis
section, its decision whether to consider in the-factor analysis for each area any other adjaceunities for

which EPA previously deferred action. We intend to designate all counties not includedfacforeanalyses

for a specific nonattainment or unclassifiable area analyses, as attainment/unclassifiable. These deferred areas

areidentifiedim s epar ate document entitled Alntended Desig
Not Addressed in the Technical Analyses. o0 which is

3 Air Quality Designations for the 2015 Ozone National Ambient Air Quality Standards published on November 16,
2017(82 FR 54232).
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Master Legend

Ozone monitoring site with 2014-2016 NAAs-8 Hour Ozone (1997 NAAQS)
design value g Maintenance (NAAQS revoked)
AR Nonattainment (NAAQS revoked)
NAAs-8 Hour Ozone (2008 NAAQS)
| Nonattainment
ﬁ Maintenance
County Population (2010)
> 5,194,675 to 9,818,605
> 2,035,210 to 5,194,675
g > 744344 t0 2,035,210
Bl > 220,000 to 744,344
gl 0 to 220,000 %
Census Tracts Population (2012)
4 EPA's Intended Nonattainment Area mll 0023825
2 Boundary Bl > 2825104481
Federal American Indian Reservations B >4,481106,373
and Off Reservation Lands > 6.373 to 10.145
> 10,145 to 39,143
Vehicle Miles Traveled - 2014
gl 0-36,071,088
gl 36.071,088.01 - 52,484,020
g 52.484,020.01 - 88,659,368
88,659,368.01 - 204,018,496
204,018,496.01 - 5,247,588,352

0 - 0.070 parts per million (ppm)
0.071 and above
National Emissions Inventory (NEI) 2014 v1

Large Point Sources (VOC or NOx >=

s 100 gross tons)

» Small Point Sources

Hysplit
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100
500

—~_~ 1,000

State Boundaries
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CSAs - Combined Statistical Areas
CBSAs - Metropolitan Statistical Areas
CBSAs - Micropolitan Statistical Areas

: . . \J
igures in the remainder of this document refer to the master Iegend above.

3.0 Technical Analysisfor the Cincinnati Area

This technical analysiglentifies the areswith monitois that violatethe 2.5 0zoneNAAQS. It also provides
EPAOGs e v alesesamensandamyneafby aream determine whether those nearby areas have emissions
sources thapotentially contribute tambient ozone conceations at the violatinghonitorsin the areabased

on the weighbf-evidence of the five factors recommendethinlEPAS ezone designatiorguidance and any
other relevant informatiorin the Cincinnati area, Butler, Hamilton, and Warren Counties in Rde monitors

in violation of the 205 0zoneNAAQS, based on 2012016 data, therefore nearby areas must be evaluated for

contribution. For the Cincinnati area, the starting point for the ana(ylsésarea of analys)sis theCincinnati
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Wilmington-Maysville, OH-KY -IN CSA, which includes all of the counties with violating monitdns
developinghis technical analysishe EPA ugdthe latest data and information availablelteEPA (and to the
states Commonwealttand tribes through th®@zoneDesignations Mapping Toaind the EPADzone
Designations Guidance and Data web pAde addition,the EPA considered any additional dat information
provided tothe EPA by states or tribes.

The CincinnatiWilmington-Maysville, OHKY -IN CSA includesthe following countiesDearborn County
(IN), Ohio County (IN), Union County (IN), Boone County (KY), Bracken County (KY), Campbell County
(KY), Gallatin County (KY), Grant County (KY), Kenton County (KY), Mason County (KY), Pendleton
County (KY), Brown Couty (OH), Butler County (OH), Clermont County (OH), Clinton County (OH),
Hamilton County (OH), and Warren County (OH). The EPA applied the five factors recommended in its
guidance to the area of analysis to determine the nonattainment boundary.

The five factorsrecommended itheEP A6 s gareé: danc e

1. Air Quality Data(including the design value calculated for each Federal Reference Method (FRM) or
Federal Equivalent Method (FEM) monitor;

2. Emissions ané&EmissionsRelatedData(including locations of sources, population, amount of
emissionsand urban growth patterns);

3. Meteorology(weather/transport patterns);

4. Geography/Topographyncluding mountain ranges or other physical features that may influence the
fate and transportf@missions and ozone concentratiprsd

5. Jurisdictional Boundarieg®.g., counties, air districts, existing nonattainment areas, areas of Indian
country,MetropolitanPlanning Organizations (MPOSs)).

Figure lisamapdheEPAGs i nt ended non a tCinannat aredorthe 2005wzrodear y f or
NAAQS. The map shows thepproximatdocatiors of theambient air qualitynonitors county and other
jurisdictional boundaries.

For purposes dioththe 19970zoneNAAQS andthe 2008 ozone NAAQ®ortions ofthis areavere

designated nonattainment. The boundary for the nonattainment area for thizd®98NMAAQS included the
entire counties oButler, ClermontClinton, Hamilton and Warren i®hio, the entire counties @oone,
Campbell and Kenton in Kentucland part oDearborn County in Indiandhe boundary for the nonattainment
area for the 20®azoneNAAQS includedthe entire counties @utler, ClermontClinton, Hamilton and

Warren inOhio, parts of Boone, Campbealhd Kenton Counties in Kentuckyd part oDearborn County in
Indiana

4TheE P A ©zeneDesignations Guidance and Data web pagebeafound ahttps://www.epa.gov/ozone
designations/ozondesignationgguidanceand-data
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Figure 1. The EPA's Intended Nonattainment Boundaries for theCincinnati Area for the 2015 Ozone
NAAQS
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The EPA must designatgsnonattainmenanyareathat violatesthe NAAQS andanynearby areas that
contribute tahe violation in the violating areButler, Hamilton, and Warren Counties in Ohiave monitasin
violation of the 20% azoneNAAQS, thereforghese countiem whole or in parareincluded in théntended
nonattainment aredn addition, lased on the five factor analysiscussed beloywthe EPAdetermine that
Clermont County, OhioBoone, Kenton and Campbé€lbuntiesin Kentucky, and Dearborn County, Indiana
whole or in parshould also be included in the nonattainment area doentimibuion to the violathg monitors
Thefollowing sections describe thige factoranalysis While the factors are presented individually, they are
not independent. Théve factoranalysis process carefultpnsiderghe interconnectionamong the different
factorsandthe dependence of eadactoron one or more of the othesuch as the interaction between
emissions and meteorology for the area bewajuated

Factor Assessment

Factor 1: Air Quality Data

The EPA considered $hour ozone design valuesppm for air quality monitors in th€incinnatiWilmington-
Maysville, OH-KY -IN CSAbased on data for the 282016 period (i.e., the 2@.design value, or DV/)This is
themost recenthreeyearperiodwith fully-certified air quality datal'he design value is they&ar average of
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the annual % highest daily maximum-8our averagezoneconcentratiolt.The 2015 NAAQS are met when the
design value is 0.070 ppm or le€mly ozone measurement data collected in accordance with the quality
assurance (QA) requirementsing approvedRM/FEM) monitorsareused for NAAQS compliance
determinatonS§The EPA uses FRM/ FEM measurement data residi
databaséo calculate the ozone design valdeslividual violations of the 2015 ozone NAAQBat theEPA

determines have been caused by an exceptional event that megdsninistrative and technical criteiiethe
ExceptionalEvents Ruléare not included in these calculatiohenever several monitors are located in a

county (or designated nonattainment area), the design value for the county or area is detertinénsubbigor

with the highest valid design value. The presence of one or more violating monitors (i.e. monitors with design
values greater than 0.070 ppm) in a county or other geographic area forms the basis for designating that county
or area as nonattairamt. The remaining four factors are then used as the technical basis for determining the
spatial extent of the designated nonattainment area surrounding the violating mdvatee(spn a

consideration of what nearby areas are contributing to a violatittre NAAQS

The EPA identified monitors where the most recent design values violate the NAAQS, and examined historical
ozone air quality measurement data (including previous design values) to understand the nature of the ozone
ambient air quality problerim the areaEligible monitors for providing design value data generally include

State and Local Air Monitoring Stations (SLAM®@iat areoperatedn accordance with 40 CFR part 58,

appendixA, C, D andE and operating witlan FRMor FEM monitor. Theserequirements must be metorder

to be acceptable for comparison to the 2015 ozone NAAQS for designation puidlodeta from Special

Purpose Monitors (SP#lusing an FRM or FEM are eligible for comparison to the NAAQS, subject to the
requirements givein theMarch 28, 2016Revision toAmbient MonitoringQuality Assurance and Other
Requirements Rule (81 FR 17248).

The2014-2016 design value$or monitors withincounties in theCincinnatiWilmington-Maysville, OH-KY -IN
CSAare shown in Table 2.

5 The specific methodology for calculating the ozone design valuesdingl computational formulas and data
completeness requirements, is described in 40 CFR part 50, appendix U.
5 The QA requirements for ozone monitoring data are specifidd @FR part 58, appendix Ahe performance test
requirements for candidate FEMee provided in 40 CFR part 53, subpart B.
"The EPA finalized the rule on tiaeatment of Data Influenced by Exceptional Evé@fisFR 68513) and the guidance
on the Preparation of Exceptional Events Demonstrations for Wildfire Events in Septembes. ¢fd2Gthore information,
seehttps://www.epa.gov/aiquality-analysis/exceptionadventsrule-and-guidance

Page7 of 29



Table 2. Air Quality Data (all valuesin ppm)2.

2014 2015 2016
State 4™ highest| 4™ highest| 4™ highest
Recommended 2014-2014 daily max | daily max | daily max

County, State | Nonattainment? | AQS Site ID DV value value value
Dearborn, IN No No monitor N/A
Ohio, IN No No monitor N/A
Union, IN No No monitor N/A

Boone, KY Yes (partial) |21-015-0003 0.063 | 0.062 | 0.062 0.065
Bracken, KY No No monitor N/A

Campbell, KY Yes (partial) | 21-037-3002 0.070 | 0.071 | 0.071 0.069
Gallatin, KY No No monitor N/A
Grant, KY No No monitor N/A
Kenton, KY Yes (partial) No monitor N/A
Mason, KY No No monitor N/A
Pendleton, KY No No monitor N/A
Brown, OH No No monitor N/A

39-017-0004 0.072 0.070 0.070 0.076

Butler, OH Yes 39-017-0018 0.071 0.069 0.070 0.074

39-017-9991f 0.069 0.069 0.068 0.072

Clermont, OH Yes 39-025-0022 0.070 0.068 0.070 0.073

Clinton, OH No 39-027-1002 0.070 0.070 0.070 0.071

39-061-0006 0.072 0.071 0.072 0.075

Hamilton, OH Yes 39-061-0010 0.072 0.073 0.070 0.073

39-061-0040 0.071 0.069 0.071 0.073

Warren, OH Yes 39-165-0007] 0.072 0.071 0.071 0.074

aThe highest design value in each county is indicated in bold type.

N/A means that the monitor did not meet the completeness cdeg@ibedn 40 CFR, part 50, Appendix,@r no data
exists for thecounty.

Butler, Hamilton, and Warren Counties in OBlwow violatiors of the 2015 ozone NAAQStherefore these
countiesare included in thmtendednonattainment areé county (or partial county) must also be designated

nonattainment if it contributes to a violation in a nearby area.

Figure 1,above identifiesthe Cincinnati, OHKY -IN intendednonattainment area, tli&SA boundary andhe
violating monitors Table 2 above jdentifies the design values fall monitorsin the areaf analysisandFigure
2, below,shows the historical trend of design values foniléating monitorsin the CSA As indicated on the
map,using 20142016 monitoring datdhere aresix total violating monitorghat ardocatedin Butler, Hamilton
and Warren counties in OhiAs shownin Figure 2 all violating monitors in theCincinnatiAreashow a general

downward trend in design values
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Figure 2. Three Year Design Values forViolating Monitors (2007%2016.
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Hamilton, Butler and Warren Counties in Ohio show a violation of the 2015 ozone NAAQS, therefore these
counties are included in the nonattainment .ake@ounty (or partial county) must also be designated
nonattainment if it contributes to a violation in a nearby area. Each aweithiy the area of analysisas been
evaluated, as discussed below, based owdightof-evidence of théive factors to deermine whether it
contributes to the nearby violati.

Factor 2: Emissions andEmissionsRelated Data

TheEPA evaluated ozone precurgonissiors of nitrogen oxidegNOx) andvolatile organic compound¥QC)
and other emission®lated data thairovide information on areas contributing to violating monitors.

Emissions Data

The EPA reviewed data from ti#014National Emissions Inventory (NEIFor each county in the are&

analysisthe EPA examined thenagnitude of largeourcedNOx or VOC emissiongreater than 100 tomer

yeal), the location omall point sourcesnd themagnitude of countievel emissions reported in the NEI.

These countyevel emissions represent the sum of emissions from the following general source categories: point
sources, nomoint (i.e., area) sources, novad mobile, orroad mobile, and fire€Emissions levelérom

sourcesn a nearby area indicate the potential for the area to contribotertiboredviolations.

Table 3 provides a countgvel emissionsummaryof NOx and VOCemissionggiven in tons per year (tpy)),
based on the 2014 NHor theareaof analysisconsidered for inclusion in thetendedCincinnatj OH-KY -IN
nonattainmenérea
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Table 3.2014 NEI Total County-Level NO, and VOC Emissions.

Count State Recommendd Total NOx|Total VOC
y Nonattainment? (tpy) (tpy)

Hamilton, OH Yes 26,305 19,866
Clermont, OH Yes 15,307 5,046
Butler, OH Yes 12,090 10,296
Boone, KY' Yes (partial) 9,555 5,928
Mason, KY No 6,073 753
Warren, OH Yes 4,874 5,766
Kenton, KY! Yes (partial) 4,172 3,417
Campbell, KY Yes (partial) 2,620 2,046
Dearborn, IN* No 2,359 3,345
Gallatin, KY No 2,174 521
Grant, KY No 1,997 974
Clinton, OH No 1,561 1,713
Pendleton, KY No 1,413 555
Brown, OH No 1,091 1,320
Bracken, KY No 771 362
Union, IN No 327 417
Ohio, IN No 148 221

Area wide 92,835 62,542

IFor commonwealtlrecommendegartial counties, the emissions shown are foretfitire county.

2Clermont County emissions were adjusted to remove emissions from the Walter C. Beckjord power station which
was permanently shut down October 2014.

SDearborn County emissions were adjusted to remove emissions from the Tanners Creek power station which was
permanently shut down May 2015.

In addition to reviewing countwide emissions dNOx and VOCin the areaf analysisthe EPA also reviewed
emissims fromlargepoint sourcesi.e., those emitting more than 100 tpy of NOx and/or VOéble 4 provides

a countylevel emissions summary of large point source NOx and VOC emissions (given in tons per year (tpy)),
based on the 2014 NEI, for the area of gsiaconsidered for inclusion in thetended CincinnatiOH-KY -IN
nonattainmenarea Thelocation of these sourcg®gether with the other factgrsan help inform

nonattainment boundarieBhe locatioms of largeand smalpoint sources are shown in Figugbelow.
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Table 4. 2014NEI County-Level NO, and VOC Emissionsfrom Large Point Sources

County NOXx VOC
Clermont, OH 11,318 61
Hamilton, OH 7,974 306
Mason, KY 5,089 102
Boone, KY 4,811 215
Butler, OH 3,779 884
Pendleton, KY 796 102
Gallatin, KY 659 84
Dearborn, IN 501 1,966
Warren, OH 269 40
Bracken, KY - -
Brown, OH - -
Campbell, KY - -
Clinton, OH - -
Grant, KY - -
Kenton, KY - -
Ohio, IN - -
Union, IN - -
Area wide| 35,197 3,759

IFor commonwealth recommendedrtial counties, the emissions shown are for the entire county.

2Clermont County emissions were adjusted to remove emissions from the Walter C. Beckjord power station which
was permanently shut down October 2014.

SDearborn County emissions were adjusted to remove emissions from the Tanners Creek power station which was
permanently shut down May 2015.
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Figure 3. Large Point Sources in the Areaf Analysis.
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Emissions Observations for each Stammmonwealth

Ohio: TheEP A6 s e v a014 [dBIcouatpleva émissions from Table 3 shows that Hamilton, Clermont

and Butler Counties have the highest NOx emissions iargeeof analysjswith Warren County ranking6out

of 17 counties in the area of analystamilton and Butler Counties albadthe highestotal VOC emissions

(in tpy) for that yegrwith Warren and Clermont rankin§ dnd %", respectivelyTogether, these counties

account for 8 percentof the NOx emissions ar@b percentof the VOC emissions in the CSA. N@rd VOC
emissiongrom Clinton and Brown counties are substantially,lessking 12" and14™, respectively, foNOXx

and9™ and D", respectively, fovOC. Clermont, Hamilton and Butler Counties also contain a substantial

portion of the large point source in the CS#th approximately 6perceno f t he CSA6s | arge p
NOx emissions and 33rcentof the large point source VOC emissions. Warren County contains

approximately Jpercenn f t he CSA6s | arge NOx and VOC pounted sour
contain no large point sources.

Indiana: The 2014 NEI emissions data in Table 3 showsDearborn Countyanks 7" for VOC emissions
and 9" for NOx emissions in the 17 county area of analysis. NOx and ®@iSsionsn Dearborn Countgre
notably lower than emissions from Hamilton, ClermcemdButler Countiesn Ohio. NOx emissions foBoone
and MasorCountes inKentuckyare also higher than emissions in Dearborn. Dearborn County emissions
represent approximate8/perceniof the VOCemissionsand5 percent ofhe NOxemissionsn the area of
analysis Emissions iDearborn Countyare most similar temissions in Kenton andampbell Courigs in
Kentucky though NDx emissions are somewhat lower than those in Kenton County and VOGoesi&e
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somewhat higher than those in Campbell Couvititen considering emissions from large point sources,
Dearborn County alone contains approximatelyp&&entof the large point source VOC emissions in the CSA
and 1percentof the large point sourddOx emissions. All but one of the large point souind3earborn
Countyare contained within Lawrenceburg Townshilmion and OhioCounty emissions are substantially
lower, ranking 8" and 7™, respectively, for NOx, andbf and '™, respectively, foVOC. Together, lhese
counties represent approximatélpercenoft h e  QN®XahdsVOCemissionsUnion and Ohio Counties
contain no large point sources.

Kentucky: BooneCounty shows a relatively high ranking for VOC and,Ngdnissions in tharea ofanalysis
ranking3and 4", respectivelyBased orthe 2014 NEIBoone County represerapproximatelyd perceniof

the CSAO6s VOCIOpeméne §i bhe &85dAd06s N OxCouatyid ranketbdbfor VOC Kent o1
and 7" for NOx. KentonCountyrepresentapproximately perceno f t he CS Mpacenpvti@ and

C S A 6 s« enisBions. Campbe@ounty is ranked 8for bothVOC and NOx. Campbe(ountyrepresents
approximateh3 percentof botht h e C S Adnhdt h\WeO CN®XednissionsBoone,Kenton and Campbell

Counties in Kentucky have a large concentration of small point sources located in the northern portion of these
counties. There i large point source located in the northeastern portion of Boone Coungntndky

Population density and degree of urbanization

In this part of thefactoranalysisthe EPA evaluated the population and vehicle use characteristics and trends of
the area as indicators of the probable location and magnitude -phirtrsource emission¥hese includ

emissionof NO, and VOCfrom onroad anchonroad vehicles and engines, consumer products, residential

fuel comlustion, and consumer servicdseas of dense population or commercial development are an indicator
of area source and mobile sourcexN&dVOC emissions that magontribute toviolations of the NAAQS

Table5 shows the population, population density, and population growth information for each county in the area
of analysisFigure 4 shows the countgvel population density for the area of analysikile Figure 5 shows
population density by census tract
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Table 5. Populationand Growth.

2010 2015 Population . |1 % Change

County Recommende : . . Population

. | Population| Population| Density (2010-
Nonattainment (per sq. mi. (2010- 2015)
2015)

Hamilton, OH Yes 802,374 807,598 1,990 5,224 1%
Butler, OH Yes 368,130 376,353 806 8,223 2%
Warren, OH Yes 212,693 224,469 559 11,776 6%
Clermont, OH Yes 197,363 201,973 447 4,610 2%
Kenton, KY Yes (partial) 159,720 165,012 1,030 5,292 3%
Boone, KY Yes (partial) 118,811 127,712 518 8,901 7%
Campbell, KY Yes (partial) 90,336 92,066 608 1,730 2%
Dearborn, IN No 50,047 49,455 162 -592 -1%
Brown, OH No 44,846 43,839 89 -1,007 -2%
Clinton, OH No 42,040 41,917 103 -123 0%
Grant, KY No 24,662 24,757 96 95 0%
Mason, KY No 17,490 17,099 71 -391 -2%
Pendleton, KY No 14,877 14,408 52 -469 -3%
Gallatin, KY No 8,589 8,636 85 a7 1%
Bracken, KY No 8,488 8,321 40 -167 -2%
Union, IN No 7,516 7,182 45 -334 -4%
Ohio, IN No 6,128 5,938 69 -190 -3%
Area wide| 2,174,110 2,216,735 460 42,625 2%

* For statécommonwealtirecommendegartial counties, the emissions shown are forethtérecounty.
Source: U.S. Census Bureau popolaestimates for 2018nd 205. www.census.gov/data.html
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Figure 4. County-Level Population Density.
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Figure 5. 2010Population Density by Census Tract
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Ohio: HamiltonCounty has the largest 2015 population in the area of analysis with slightly over twice as many
people aButler County, which ranks second, and almost four times the populatiawEnCounty and
ClermontCount, which rank 3 and 4". Together, these counties account#ipercentf the totalCSA

population Brownand Clintoncountiesranking9™ and10" in populationrespectivelyeachhaveabout 5

percent of the population in Hamilton Counyith respect to @15 population densit HamiltonCounty is

almost twice as densely populated astigarCounty, which ranks"2 Butler, Warren, and Clermont Counties
rank 39, 5" and T, respectivelywith population densities between 22 and 41 percent that of Hamilton County.
Clinton and Brown countiearesignificantlyless densely populatedanking 9' and 11", with about 10 percent

the density of Hamilton CountyWarren County had theecond highest percentage increase in population
between 2010 and 2015 at 6%. Clerm@uttler,andHamilton Counties rank™, 5", and7™, respectivelywith
increasesanging from 1 to 2 percent. The remaining counties in Ohio dectegapopulationbetween 2010

and 2015

Kentucky: Boone, Campbell, and Kent@ountieshave relatively high populations and population densities
when compared to the rest of the C8¥ith respect to the 2015 population in the C8&nton, Boone,

Campbell ranke™, 6", and T, respectivelyBoone, Campbel |l and Keudtaenn Count i
makes up 17% of the entire area of analysis and approximately half that of Hamilton County, OH. Kenton,
Campbell and Boone Counties rarik 3¢ and 3" respectively, with the population densities between 26 and 52
percent that of Hamilton CountOH. Boone, Campbell and Kenton Counties are highly developed in the
northern portions of the counties near the Ohio border with high population density in these portions of the
counties.Bracken, Gallatin, GrapnMasonand Pendleto@ o u n t i e sof depsitigmrebetween 2 to 5

percent that of Hamilton County, OHBoone County at percenthad the highest percentage of population
growth for any of the counties listed as part of the CB#e remainindCSA counties hagbopulationgrowth

ranging from a loss of over $ercentpopulationto an increase of up ®percentpopulation growth
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Indiana: Dearborn County ranks"8n 2015 population as compared to other counties in the CSA. Union and
Ohio Counties have the lowest 2015 populationsén@BA (ranking 18and 17, respectively). Dearborn,

Ohio and Union Counties have relatively low 2015 populadiemsities as compared to other counties in the
CSA However, with a 2015 population density of approximately 446 per squafelmilgen@burg

Township is substantially more densely populdbeth the majority of Dearborn County¥he population

densityof Lawrenceburg Township is similar to that of Clermont County, BEtween 2010 and 2015,
population in Dearborn County decreased 1%. Ohio and Union County population decreag:tbffom
percent.

Traffic and Vehicle Miles Travelled (VMT)

The EPA evaluated the commuting patterns of residents, as well as the totadloviEch countyn the area of
analysis In combination with the population/population density data and the loadtioain transportation
arteries this information helps identify the probable location of+4point source emissions. A county with high
VMT and/or a high number of commuters is generally an integral part of an urban angghavisll T and/or

high number of commuteisdicates the presence of motor vehicle emissions that may contrilvibéatmons

of the NAAQS Rapid population or VMT growth in a county on the urban perinmsrsignify increasing
integration with the core urban area, @mds couldndicate that the associated area source and mobile source
emissions may be appropriate to include in the naimattent arean addition to VMT the EPA evaluated
worker data collected by the U.S. Census Blt&anthe countiesin the CSA Table6 showsthetraffic and
commuting pattern data, includingtal VMT for each countynumber ofesidents who work in eacounty,
number of residents that work in counties with violating monitor(s) tfleegiercent ofesidents working in
counties with violating monitor(sYhe data in Tablé are 2014 data.

8Source of 2015 township population:
https:/factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk
9 The worker data can be accessedhtifr://onthemap.ces.census.gov/
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Table 6. Traffic and Commuting Patterns.

Number of| Number Commutin Percentage
State 2014 . .

County Recommendeq Total VMT Cognty to or W'th".1 pqmmutlng to °T
Nonattainment3 (milion miles) Residents _Cogntles w_lth Wthln .Countle.s with

Who Work| Violating Monitors | Violating Monitors
Hamilton, OH Yes 8,530 372,834 295,507 79%
Butler, OH Yes 3,035 169,161 134,693 80%
Warren, OH Yes 1,932 102,393 69,230 68%
Clermont, OH Yes 1,661 94,732 52,503 55%
Kenton, KY Yes (partial) 1,660 79,496 20,135 25%
Boone, KY Yes (partial) 1,616 60,353 11,107 18%
Campbell, KY Yes (partial) 861 44,816 15,065 34%
Dearborn, IN No 689 24,184 7,789 32%
Clinton, OH No 632 17,707 3,839 22%
Grant, KY No 466 10,678 871 8%
Brown, OH No 412 18,03( 5,706 32%
Gallatin, KY No 293 3,708 286 8%
Mason, KY No 189 6,460 107 2%
Pendleton, KY No 95 6,037 840 14%
Bracken, KY No 88 2,535 51 2%
Union, IN No 78 3,477 887 26%
Ohio, IN No 55 3,066 522 17%
Total: 22,291| 1,019,669 619,138 61%

* For statécommonwealtrecommendegartial counties, thdataprovidedare for theentire county.
Counties with a monitds) violating the NAAQS are indicated in bold.

To show traffic and commuting patterfdgure6 overlaystwelve-kilometer gridded/MT from the 2014 NEI
with a map of the transportation arteries.
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Figure 6. Twelve Kilometer Gridded VMT (Miles) Overlaid with Transportation Arteries
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Ohio: HamiltonCounty has the highest VMT in the area of analysis alitiostthree times the VMT oButler
County, which ranks second, ambre tharfour times the/MT of Warren County antive times the VMT of
Clermont County, which rank 3rd antl. & ogether, theyccount foi65 percentof thetotal VMT in the area of
analysis Clinton and Brown Countiggave less VMTaccounting fotess tharB percentand2 percentof VMT

in the area of analysisespectivelyThe three counties with violating moniterslamilton, Butler, Warremave

the highest percéage of commuters commuting to or within a county with a violating monitor. The percentage
for Clermont Count is also relatively high at over 50 percent. Because these counties are also among the most
populous, they also account for a high percentageeatfatal workers in the area of analythiat arecommuting

to or within @unties with violating monitors, accounting for approximatelyp8ceniwf the total number of
workers in theareaof analysis Clinton and Brown Counties ha22 percent and 32 peentcommutingto a

county with a violating monitoibut because they have relatively Ipapulations, théwo counties together

only account for approximately Opercentof the CSA total.

Kentucky:

Boone, Campbeland Kenton Countidsad more VMTthanBracken,Gallatin, Grant,Masonand Pendleton

Counties Cumulatively,Boone, Campbelind Kentormakeup 19 percentof the total VMT for the Cincinnati,
OH-KY-INCSA.Kent on Countyds VMT makes up 7 perceam¢ of t
County also makes up 7 percent of the total VMT anct
VMT for the area of analysis. Kenton, Boone and Campbell are rafké&d &nd 7, respectively for VMT in

Pagel9 of 29



the area of analysisThe VMT for the remaining counties in Kentucky rank amongst the bottom half of the
CSA.

Indiana: Dearborn Counthas relatively low 2014 VMT In comparison, Hamilton County, Ohio has more
than 12 times the VMT of Dearbo@ounty. Union and Ohio Coundis have the lowest VMT in the CSA,
together accounting foess thar percentof theVMT of Hamilton County, Ohio Dearborn County had2
percent of its workers commuting to a county with a violating monitor. However, because population is
relatively law, thisaccounts for a little over 1 percent of tB8A total. Similarly, although 26 percent and 17
percent of workers itunion and Ohio Countiesespectivelycommute to a county with a violating monitor, this
accounts for only.2 percentof the CSA otal.

Factor 3: Meteorology

Evaluation of meteorological data helps to assess the fate and transport of emissions contributing to ozone
concentrations and to identify areas potentially contributing to the monitored violations. Results of
meteorological data analysis miayorm thedetermination of nonattainment area boundariesrder to

determine how meteorological conditions, including, but not limited to, weather, transport patterns, and
stagnation conditions, could affect the fate and transport of ozone and precursor em@sicosifces in the
area, the EPA evaluat@®142016HYSPLIT (HYbrid SingleParticle Lagrangian Integrated Trajectory)
trajectoriesat 100,500,and1,000 meters above ground level (AQbhat illustrate thehreedimensional paths
traveled by air parcel®ta violating monitorFigures 7a through @ show the24-hour HYSPLITback

trajectories foeach exceedance day (i.e., daily maximum 8 hour values that exc&td fhezondNAAQS)

for theviolating monitor
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Figure 7a. HYSPLIT Back Trajectories for Butler County Monitor 39-017-0004
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Figure 7b. HYSPLIT Back Trajectories for Butler County Monitor 39-017-0018.
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Figure 7c. HYSPLIT Back Trajectories for Hamilton County Monitor 39-061-0006.
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